A strain of ballistosporous yeast, which was isolated from a dead leaf of Lindera obtusiloba collected at Mt. Fuji, was found to represent a new species. In traditional taxonomic criteria, it resembles Sporobolomyces subbrunneus and Sporobolomyces coprosmicola but showed low DNA relatedness to these two species. The name Sporobolomyces linderae is chosen for this yeast.
A strain of ballistosporous yeast, which was isolated from a dead leaf of Lindera obtusiloba collected at Mt. Fuji, was found to represent a new species. In traditional taxonomic criteria, it resembles Sporobolomyces subbrunneus and Sporobolomyces coprosmicola but showed low DNA relatedness to these two species. The name Sporobolomyces linderae is chosen for this yeast.
During the survey on ballistosporous yeasts and yeast-like fungi living on leaves and stems of plants in Japan, 54 ballistosporous strains were isolated from 10 samples of plants collected at Mt. Fuji in 1986 and identified as nine species of yeasts and five species of yeast-like fungi belonging to five genera (9) . Five species of yeasts out of nine represented hitherto undescribed species. Four new species, Ballistosporomyces ruber, Ballistosporomyces xanthus, Sporobolomyces yamatoanus and Bullera variabilis, were described for these yeasts (4, 7, 8) . Later, Sp. yamatoanus was transferred to the genus Bensingtonia because of its major ubiquinone, Q-9 (3). The remaining one species is described in this paper as a new species in Sporobolomyces.
MATERIALS AND METHODS
Strain employed. The strain NB-214 used in the present study was isolated from a dead leaf of Lindera obtusiloba collected at Mt. Fuji by ballistospore-fall method using YM agar plate as described previously (5, 9) .
Investigation of taxonomic criteria. Most of the methods employed for the examination of morphological, physiological and biochemical characteristics were those described by Walt and Yarrow (12) . Assimilation of nitrogen compounds was investigated on solid media with starved inoculum. Vitamin requirements were investigated according to Komagata and Nakase (2) . The maximum growth temperature was determined in YM broth using metal block baths.
Investigation of chemotaxonomic criteria. Extraction and purification of ubiquinone were carried out according to Nakase and Suzuki (6) using cells harvested in stationary phase. Ubiquinone isoprenologues were identified by high performance liquid chromatography (HPLC). DNAs were isolated and purified according to Nakase and Suzuki (6) , or Hamamoto and Nakase (1) in which DNAs were purified using ultracentrifuge. DNA base composition was calculated from the thermal denaturation temperature (Tm) or analyzed by HPLC after hydrolysis of DNA, as described previously (1, 6) . DNA-DNA reassociation experiment was carried out by membrane filter technique as reported by Hamamoto and Nakase (1) . Cellular xylose was analyzed by HPLC as described by Suzuki and Nakase (I1). The electrophoretic enzyme patterns were examined by the method of Yamazaki and Komagata (13) . RESULTS 
AND DISCUSSION
Taxonomic position and practical discrimination The strain NB-214 showed poor growth in Yeast Nitrogen Base (Difco, Detroit, MI, U.S.A.) and Yeast Carbon Base (Difco) supplemented by glucose or ammonium sulfate, so that 0.005% of Yeast Extract (Difco) and Casamino Acids (Difco) were added to the media for carbon and nitrogen assimilation tests as growth factors. In taxonomic criteria traditionally employed, the strain NB-214 resembles Sporobolomyces subbrunneus (S) and Sporobolomyces coprosmicola (1). They have the similar values in the G + C content in DNA (Table 1) . They demonstrated the similar values of mol% G + C from 68.0 to 69.8 when they were calculated from the thermal denaturation temperature. When HPLC method was employed, the strain NB-214 showed 67.4 mol% G + C, which is similar to those of Sp. coprosmicola but higher than that of Sp. subbrunneus (Table 1) . The difference of mol% G+C obtained by the two methods was found in Bullera alba, a ballistosporous yeast (10) . There is no information to explain this difference. Since mol% G + C could not reveal the taxonomic relationship among these yeasts, we compared the electrophoretic patterns of eight enzymes (Table 2) . Relatively high similarities, 50% and 43%, were found between NB-214 and Sp. subbrunneus, and NB-214 and Sp. coprosmicola, respectively (Fig. 1) . It is impossible, however, to judge whether NB-214 is a different species from Sp. subbrunneus and Sp. coprosmicola because similarity value of 50% and 43% in enzyme pattern are considered to be in a grey zone. Therefore, we carried out DNA-DNA reassociation experiments. As shown in Table 3 , NB-214 and two known species mentioned above showed low DNA relatedness one another. Apparently, the strain NB-214 represents a new species. A name Sporobolomyces linderae is proposed for NB-214. Practically, Sp. linderae is discriminated from Sp. subbrunneus in the lack of the assimilation of rafpinose, and from Sp. coprosmicola in the lack of the assimilation of rafpinose and a high maximum growth temperature of 28-29°C, which is about 5°C higher than that of the latter species (1). aurantiaca, rugosa, margine undulata. Pseudomycelium primitivum formatur. Ballistosporae ellipsoidales, fusiformes aut falcatae, 2-2.7 X 7-8.5 ,um. Fermentatio nulla. Glucosum, sucrosum, trehalosum, glycerolum (fortasse exiguum), D-mannitolum (exiguum vel nullum), D-glucitolum (exiguum vel nullum), ribitolum (exiguum vel nullum), acidum DL-lacticum (fortasse exiguum), acidum succinicum (fortasse exiguum) et acidum citricum (fortasse exiguum) assimilantur at non galactosum, L-sorbosum, maltosum, cellobiosum, lactosum, melobiosum, raffinosum, melezitosum, inulinum, amylum solubile, D-xylosum, Larabinosum, D-arabinosum, D-ribosum, L-rhamnosum, ethanolum, erythritolum, galactitolum, a-methyl-D-glucosidum, salicinum, glucono-o-lactonum, acidum 2-ketogluconicum, acidum 5-ketogluconicum, acidum D-glucuronicum, acidum Dgalacturonicum nec inositolum. Kalium nitricum assimilatur. Maxima temperatura crescentiae: 28-29°C. Ad crescentiam thiaminum et acidum p-aminobenzonicum necessarium sunt. Proportio molaris guanini + cytosini in acido deoxyribonucleico: 69.8 mol% (ex Tm); 65.5, 67.4 mol% (per HPLC). Ubiquinonum majus: Q-10. Xylosum in cellulis absens.
Holotypus: Isolatus ex folio emortuo Linderae obtusilobae, monte Fuji, Kawaguchiko-machi, Yamanashi Pref., Joponica, Oct. 1986, T. Nakase, JCM 8856 (originaliter ut NB-214) conservatur in collectionibus culturarum quas "Japan Collection of Microorganisms," Wako, Saitama sustentat. Growth in YM broth: After 5 days at 17°C, cells are ellipsoidal or elongate, mostly in clusters, sometimes singly, in pairs or in chains, 1.7-3 X 6-12 ,am ( Fig.  2A) . A ring and a scanty sediment are formed. After one month at 17°C, a fragile, incomplete ring and a sediment are present.
Growth on YM agar: After one month at 17°C, the streak culture is reddish orange, wrinkled all over the surface, dull and has an undulate margin.
Dalmau plate culture on corn meal agar: Primitive pseudomycelia are formed. Formation of ballistospores: Ballistospores are produced abundantly on corn meal agar. They are ellipsoidal, fusiform or sickle-shaped, 2-2.7 X 7-8.5 um (Fig.  2B) . G + C content of nuclear DNA: 69.8 mol% (from Tm), 65.5, 67.4 mol% (by HPLC).
Ubiquinone system: Q-l0 (96.6 mol%), Q-9 (3.4 mol%). Xylose in the cells: Absent.
Holotype strain: NB-214, isolated by T. Nakase from a dead leaf of Lindera obtusiloba, Mt. Fuji, Kawaguchiko-machi, Yamanashi Pref., Japan. This strain is deposited in the Japan Collection of Microorganisms, Wako, Saitama, as JCM 8856. 
